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(54) DIVERSITY COMMUNICATION SYSTEM 

(57)Abstract 

PURPOSE: To make a mobile station equipment small in size and to 
improve the transmission efficiency by allowing a base station to 
send a control signal and an identification signal of a base station 
antenna and allowing a mobile station to inform an antenna 
identification signal of a radio wave having best quality in a received 
radio wave to the base station. 

CONSTITUTION: A base station sends a control signal to each 
mobile station while selecting any of N-sets of base station 
antennas through the use of a control slot. While receiving a control 
signal sent from the base station for a control slot period, a monitor 
station 16 monitors an antenna identification signal. A quality 
discrimination circuit 36 discriminates the reception quality such as 
a reception electric field strength and stores the result tentatively 
to an antenna quality storage circuit 33 together with the antenna 
identification signal. The operation is repeated for the period of the 
control slot and a comparison selection circuit 34 is used just 
before the acquisition of a communication circuit to extract the 
antenna identification information offering the best reception quality 
from the circuit 33 and to output it to a transmission section 31. 
The transmission section 31 transmits the antenna identification 
information through its own station communication slot to the base 
station, and then the mobile station equipment is made small and 
the transmission improved. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In order to perform mobile communication by the TDMA method between one base station and two or 
more mobile stations, said base station The antenna change circuit for changing the base station antenna with which 
N individuals differed, and the base station antenna of this N individual, The control circuit which specifies the base 
station antenna which should be chosen as this, antenna change circuit, It has the.antenna allocation store circuit 
which has memorized whether it is ****** for which among the base station antennas of said N individual to said 
two or more mobile stations, the antenna identification information of the base station antenna used when 
transmitting this control signal into the control slot for controlling a multi-access is included, and it transmits. Said 
mobile station The quality judging circuit which judges the receiving quality of the signal of the control slot received 
from said base station, and outputs receiving quality information, The antenna quality store circuit which memorizes 
this receiving quality information and the antenna identification information of this control 1 slot* In order to 
communicate by the communication link slot which carries out the selection output of the antenna identification' 
information of a control slot which begins to read said receiving quality information serially/compares it from this 
antenna quality store circuit, and gives the best communication link quality, and follows the control slot concerned 
The diversity communication mode equipped with the comparison and the selection circuitry which transmits this 
antenna identification information to said base station, and specifies the antenna used. 

[Claim 2] Said mobile station is the diversity communication mode according to claim 1 constituted so that the 
monitor of the control slot transmitted from said base station if needed during a communication link is carried out 
periodically, it might notify to a base station at any time " whenever it chboses v the base station antenna which gives 
the best quality; and assignment of a base station antenna might be changed. < ^ ' ' 

[Claim 3] Said base station is a diversity communication mode accbrding to claim 1 characten 
antenna identification information from the frame location of a super frame by constituting two or more super 
frames which make a unit the selection period of the base station antenna of N individual, and synchronizing this 
super frame into a control slot in said control slot. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the diversity communication mode by the transmitting diversity to a 
mobile station from the base station in TDMA (Time Division Multiple Access) method mobile communication 
[0002] 

[Description of the Prior Art] In recent years, the more nearly high-definition signal transmission is called for with 
the spread of a cellular phone, mounted telephones, etc. However, there is a characteristic failure resulting from a 
radio-transmissions way, such as phasing, in a mobile radio communication link. Then, the error correction 
technique, the equalization technique, the diversity technique, etc. have been conventionally used as the 
compensation approach of the above-mentioned transmission-line error. Drawing 6 is the example Fig. of 1 
configuration of a communication mode using the conventional diversity technique. Since the signal transmitted from 
the base station 61 reaches a mobile station 66 in various paths in a radio-transmission on the street a difference 
arises in the quality of an input signal by the difference in the path. Moreover, since the signal generally received 
with one antenna is a composite signal of the signal with which the above-mentioned propagation paths differed 
respectively, a clear difference produces the receiving quality of the input signal by the physical location of an 
antenna, the difference in directional characteristics, etc. This phenomenon is remarkable in a mobile station with 
low antenna road clearance. As the cure, by one conventional approach, each of the receive sections 62 and 63 ... 
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which became independent to the mobile station 66 side receives using the mobile station antennas 67 and 68, and 
the receiving diversity system to which chooses or compounds each input signal using a control circuit 64, and it 
restores in the recovery section 65 is used. Moreover, by other conventional approaches, a stimulus is sent out 
from two or more antennas arranged in the base station just before a communication link slot, and the transmitting 
diversity system of notifying the antenna of the base station where the best receiving quality is acquired with a 
mobile station to a base station is used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, especially by the approach of said conventional former, the 
burden to the hardware of a mobile station is large, and it has been one failure when the case where a mobile 
station is a pocket machine is miniaturized. Moreover, by the approach of said conventional latter, since a stimulus 
is used whenever it delivers and receives a communication link slot, there is a problem that transmission efficiency 
falls. While this invention removes the problem of complication of the hardware configuration of the mobile station 
produced in said conventional approach, and enlargement, it is the object that decline in transmission efficiency 
offers few high-definition diversity communication modes 
[0004] 

[Means for Solving the Problem] In order that the diversity communication mode of this invention may mitigate the 
burden of the hardware of a mobile station, in a base station side The base station antennas (that from which what 
was left spatially, directivity, and plane of polarization differed) with which N individuals differed are arranged. By 
changing the above-mentioned antenna one by one in the control slot prepared in order that a base station side 
may control a TDMA multi-access, and transmitting the recognition signal of this base station antenna with a 
control signal It constitutes so that the propagation path of the signal which reaches a mobile station may be 
changed (1). In a mobile station side The monitor of the above-mentioned antenna recognition signal is carried out a 
communication line with the highest receiving quality is distinguished, receiving the control signal which changes the 
above-mentioned antenna from said base station, and is transmitted, and the antenna identification information of 
the activity base station antenna contained in the control signal is stored temporarily. Next, the antenna 
identification information of the communication line with the highest receiving quality stored temporarily is notified 
to a base station. 

(2) Or a mobile station notifies this antenna identification information to a base station at any time, when the 
monitor of the control slot transmitted from a base station during a call is carried out periodically and the antenna 
identification information from a base station antenna with receiving quality higher than the base station antenna 
which is carrying out the current activity is received. 

(3) Or synchronize the selection period of the base station antenna of N individual, and the super frame structure of 
a control slot, transmit, and a base station notifies the antenna identification information which discriminates 
antenna identification information from the slot location of a super frame structure, and shows the best receiving 
quality by the above (1) or the approach of (2) to a base station in a mobile station. 

In a base station, the antenna used when transmitting data to this mobile station henceforth by the antenna 
identification information notified from the mobile station is determined. According to the above operation when the 
phasing rate on a circuit is comparatively small, it is characterized by constituting, as there is effectiveness on 
[0005] ng qUaNty eqU ' Valent t0 the recelvin S diversity system using two or more antennas by the mobile station side. 
[Example] Example (1) 

Prawin S 1 is the example Fig. of 1 configuration showing the outline of the diversity communication mode by this 
invention. Drawing 2 is the timing diagram which showed an example of the procedure at the time of the base station 
1 1 and mobile station 1 6 of drawing 1 choosing the optimal antenna. A base station 1 1 transmits a control signal to 
each mobile station 16, changing the base station antennas 12-14 of N individual in a control slot At this time the 
above-mentioned base station 11 inserts the antenna recognition signal of the antenna used when transmitting this 
control signal into a control signal. On the other hand, receiving the control signal in a period of a control slot the 
monitor of the antenna recognition signal is carried out, and a mobile station 16 notifies the above-mentioned 
antenna recognition signal to a base station by the communication link slot from a local station according to the 
procedure mentioned later. Drawing 3 is the example Fig. of 1 configuration of the mobile station 16 by this 
invention. In drawing, 31 is the mobile station transmitting section. 33 is an antenna quality store circuit for 
memorizing antenna identification information and a signal quality. 34 is a comparison and a selection circuitry reads 
and compares the data of the receiving quality memorized in the store circuit 33, and chooses the best thing 35 is a 
mobile station receive section. 36 is a quality judging circuit, judges the quality of an input signal and outputs 
receiving quality data. 

[0006] Drawing 4 is the example Fig. of 1 configuration of the base station 11 by this invention 12 13 and 14 are 
the base station antennas of N individual arranged in the base station. 44 is an antenna change circuit for changing 
the above-mentioned antenna. 45 is a control circuit which outputs the change signal for changing the antenna of 
the above-mentioned N individual. 46 is the base station transmitting section. 47 is a base station receive section 
48 is an antenna allocat.on store circuit for memorizing the antenna identification information which the mobile 
station chose and has been notified to this base station. 
Example (2) 

In an example (1), a base station transmits a control signal to each mobile station, changing the base station 
antenna of N individual in a control slot At this time, a base station inserts the antenna recognition signal about the 
antenna used when transmitting this control signal into a control signal. On the other hand, during the period of a 
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control slot, receiving a control signal, the monitor of the antenna recognition signal is carried out, and a mobile 
station notifies an antenna recognition signal to a base station by the communication link slot of a local station 
according to the procedure mentioned later. 
Example (3) 

[0007] Drawing 5 is a timing diagram which shows an example at the time of a base station and a mobile station 
choosing the optimal antenna. A base station synchronizes the change period of the base station antenna of N 
individual with a super frame in a control slot. That is, a base station antenna is changed for every slot in the super 
frame of a control slot, and every number slot, and a control signal is transmitted. Drawing 5 has shown the example 
changed every three slots. At this time, each mobile station makes it known for what every slot for a base station to 
change an antenna. On the other hand, during the period of a control slot, receiving a control signal, from the above- 
mentioned slot location, a base station antenna is identified and a mobile station notifies it to a base station by the 
communication link slot of a local station according to the procedure mentioned later. It is the same as an example 
(1) below. 
[0008] 

[Function] Actuation of the example (1) of this invention based on the example of a configuration shown in operation 
drawing 1 of an example (1) is explained to a detail below using drawing 3 and drawing 4 according to the timing 
diagram of drawing 2 . When a base station 1 1 tends to transmit a control signal to a mobile station 16, a control 
circuit 45 outputs an antenna change signal first so that it may change to an antenna 12 (ANT1) to the antenna 
change circuit 44. The antenna change circuit 44 changes a base station antenna to 12 (ANT1) according to the 
above-mentioned antenna change signal. The antenna change circuit 44 after change termination inputs the antenna 
identification information about a change terminate signal and an antenna 12 into a control circuit 45. The 
transmitting section 46 inserts the antenna identification information from a control circuit 45 into a control signal, 
and transmits to a mobile station 16. A control circuit 45 outputs the above-mentioned antenna change signal to the 
antenna change circuit 44 again at the time of the next slot transmission, the change circuit 44 changes the above- 
mentioned base station antenna to 13 (ANT2), and the transmitting section 46 transmits the control signal which 
inserted the above-mentioned antenna recognition signal. The above actuation is repeated during the period of the 
above-mentioned control slot. 

[0009] On the other hand, a mobile station 16 carries out the monitor of the antenna recognition signal, receiving 
the control signal transmitted from the base 1 1 in a period of the above-mentioned control slot, judges receiving 
quality, such as received field strength at that time, using the quality judging circuit 36, and stores it temporarily 
with an antenna recognition signal in the antenna quality store circuit 33. Just before repeating this actuation during 
the period of a control slot and offering a communication circuit, the comparison selection circuitry 34 is used, 
antenna identification information when receiving quality is the best is taken out from the antenna quality store 
circuit 33, and it outputs to the transmitting section 31. The transmitting section 31 transmits this antenna 
identification information by the communication link slot of a local station to a base station 1 1. Drawing 2 shows 
then the example at the time of choosing the base station antenna M by the antenna identification information which 
received by the Sth slot. The base station receive section 47 which received the antenna identification information 
which the mobile station 1 6 chose memorizes this antenna identification information to the antenna allocation store 
circuit 48 for every mobile station. When transmitting data to a mobile station henceforth, a control circuit 45 reads 
the antenna identification information of the base station antenna specified by each mobile station from the antenna 
allocation store circuit 48, outputs the antenna change signal to this antenna to the antenna change circuit 44, and 
changes it to this antenna. The communication link using the optimal antenna is performed by performing the above 
actuation, when there is a call initiation demand. 

[0010] Actuation of the example (2) of this invention based on the example of a configuration shown in operation 
drawing 1 of an example (2) is explained to a detail below using drawing 3 and drawing 4 according to the timing 
diagram of drawing 2 . When a base station 1 1 tends to transmit a control signal to a mobile station 16, a control 
circuit 45 outputs an antenna change signal first so that an antenna may be changed to 12 (ANT1) to the antenna 
change circuit 44. The antenna change circuit 44 gives the ******** terminate signal which changes a base station 
antenna to an antenna 12 according to the above-mentioned antenna change signal to a control circuit 45. The 
transmitting section 46 to which it changed from the control circuit 45 and to which the antenna identification 
information about a terminate signal and an antenna 12 was given inserts the antenna identification information into 
a control signal, and transmits to a mobile station 1 6. A control circuit 45 outputs an antenna change signal to the 
antenna change circuit 44 again at the time of the next slot transmission, the antenna change circuit 44 changes a 
base station antenna to 13 (ANT2), and the transmitting section 46 transmits the control signal which inserted the 
antenna recognition signal. The above actuation is repeated during the period of a control slot 
[001 1] On the other hand, a mobile station 16 carries out the monitor of the antenna recognition signal during the 
period of a control slot, being transmitted from a base station 11 and receiving a control signal, judges receiving 
quality, such as received field strength at that time, using the quality judging circuit 36, and stores it temporarily 
with the antenna recognition signal in the antenna quality store circuit 33. This actuation is repeated during the 
period of a control slot, and using the comparison selection circuitry 34, from the antenna quality store circuit 33, in 
being better as compared with drawing and the receiving quality of the base station antenna which is carrying out 
current assignment even if a current this mobile station is talking over the telephone further, it outputs antenna 
identification information when receiving quality is the best to the transmitting section 31. The transmitting section 
31 transmits this antenna identification information to a base station 11 by the communication link slot of a local 
station, and requires modification of a base station antenna. Drawing 2 shows the example at the time of choosing 
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the base station antenna M by the antenna identification information which received by the Sth slot. The base 
station receive section 47 which received the antenna identification information which the mobile station 16 chose 
memorizes this antenna identification information to the antenna allocation store circuit 48 for every mobile station 
When transmitting data to a mobile station henceforth, the antenna specified by each mobile station is used When a 
base station always performs the above actuation at the time of control slot transmission, the communication link 
using the optimal antenna is always performed. 

[0012] Actuation of the example (3) of this invention based on the example of a configuration shown in operation 
drawin K 1 of an example (3) is explained to a detail below using drawing 3 and drawing 4 according to the timing 
diagram of drawing 5 . When a base station 1 1 tends to transmit a control signal to a mobile station 16, a control 
circuit 45 outputs an antenna change signal first so that an antenna may be changed to 12 (ANT1) to the antenna 
change circuit 44 synchronizing with a super frame. The antenna change circuit 44 changes a base station antenna 
to an antenna 12 according to an antenna change signal. The transmitting section 46 is defined beforehand and 
transmits a control signal to a mobile station using the antenna 12 in a slot period of known [ mobile station / 
each J. By drawing 5 , when changing an antenna every three slots, an example of the timing diagram of an about is 
shown. Next, a control circuit 45 outputs an antenna change signal to the antenna change circuit 44 again before 4 
slot eye transmission, the antenna change circuit 44 changes a base station antenna to 13 (ANT2), and the 
transmitting section 46 transmits a control signal. The above actuation is repeated during the period of a control 
slot. 

[0013] On the other hand, a mobile station 16 counts the slot number during the period of a control slot receiving 
the control signal transmitted from a base station 1 1, judges receiving quality, such as received field strength at that 
time, using the quality judging circuit 36, and stores it temporarily with the slot number in the antenna quality store 
circuit 33. Just before repeating this actuation during the period of a control slot and offering a communication line 
during a call, using the comparison selection circuitry 34, a drawing this number is changed into antenna 
identification information, and the slot number when receiving quality is the best is outputted to the transmitting 
section 31 from the antenna quality store circuit 33. The transmitting section 31 transmits this antenna 
identification information by the slot of the local station of a call slot to a base station 1 1 . Drawing 5 shows the 
example at the time of choosing the base station antenna (ANT2) 13 from the control signal received by the 4th 
slot The base station receive section 47 which received the antenna identification information which the mobile 
station 16 chose memorizes this antenna identification information to the antenna allocation store circuit 48 for 
every mobile station. When transmitting data to a mobile station henceforth, a control circuit 45 reads the antenna 
identification information of the base station antenna specified by each mobile station from the antenna allocation 
store circuit 48, outputs the antenna change signal to this antenna to the antenna change circuit 44, and changes it 
to this antenna. The communication link using the optimal antenna is always performed by always performing the 
above actuation by the control slot from the above-mentioned base station at the time of control signal 
transmission, when there is a call initiation demand 
[0014] 

[Effect of the Invention] As explained to the detail above, effectiveness when the burden on the hardware of a 
mobile station ends lightly and raises the quality of a signal is very large by carrying out this invention. Moreover 
there is little decline ,n transmission efficiency compared with the conventional method of setting up a stimulus just 
before a call slot for retrieval of the antenna which gives the best quality. 
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DESCRIPTION OF DRAWINGS - - 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the example Fig. of 1 configuration of the diversity communication mode by this invention 
LDrawing 21 It is the timing diagram of the base station antenna selection and the change by the example (1) of this 
invention, and (2). K 7 

[Drawing 3| It is the example Fig. of 1 configuration of the mobile station by this invention 
L Drawing 4j It is the example Fig. of 1 configuration of the base station by this invention 

i Drawing 5] It is the timing diagram of the base station antenna selection and the change by the example (3) of this 
in ven Lion. 
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[Drawing 6] It is the example Fig. of 1 configuration of the diversity communication mode by the conventional 
method. 

[Description of Notations] 

1 1 Base Station Transmitter-receiver 

12 Base Station Antenna #1 

13 Base Station Antenna #2 

14 Base Station Antenna #N 

1 5 Mobile Station Antenna 

1 6 Mobile Station Transmitter-receiver 
31 Mobile Station Transmitting Section 

33 Antenna Quality Store Circuit 

34 Comparison and Selection Circuitry 

35 Mobile Station Receive Section 

36 Quality Judging Circuit 

44 Antenna Change Circuit 

45 Control Circuit 

46 Base Station Transmitting Section 

47 Base Station Receive Section 

48 Antenna Allocation Store Circuit 

61 Base Station 

62 Receive Section #1 

63 Receive Section #2 

64 Control Circuit 

65 Recovery Section 

66 Mobile Station 

67 Mobile Station Antenna #1 

68 Mobile Station Antenna #2 
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[Drawing 2] 
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ftWJM^iWf ft t^ffiA LTf ill 1 6JC*tL 

^U, eo»x.lHlK4 4«:±KaE*«rvr'^S: (ANT 

2) 13 \z$)n^mmn 4 6 h±et ^T-rmm^z 

[0 0 0 9] — ^®J^ 1 6 tt, ±IBWJfflI^ ny^ 

»»j«»fc*K:T>^^-fimEi»iai63 3fc-i*ie«i- 

«rlt«S*t5ilO»fc, Jt«»RlHlB3 4Srffiv>r*fcS 

ia«iE]K3 3x^)^m^xmmu3 l^mx-rz. mm 

fcT>'7 t ^«»J««S:5Bio-fcS»Jaa«»4 7tt % ^S- 
B 4 8 I^IE^ LT^s < 0 ^^^{c^f itf-^ 
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[0010] *JS0iJ ( 2 ) 0>tfsfl| 
Hl^Lfc«l*«fc*<5<**W©jafcflf| (2) OS) 

rSUBfS #SrilH3 L J: 5 £TSJ#P[h]&&4 5 

tt, r^7 L "^«J#*.iaK4 4tC*fLT (ANT 1 ) 12 

tS 0 7yrt^0f«4 4(l ±lST>^^#x. 

«J#^.»T«-^Sr«(IWlHl884 5tc:^x:5o «H»Ih1K4 5 

mwz-\B\^ 4 4 ^x^«i#ift#s:m* u r >^ 

tWi0K4 4fMii7yrt?r (ANT2) 13 

[0 0 11] mhfml 6(1 SJfflJ^oy h(DfflPfl 

£« p°pK^d C3 pS¥IJ^IhI^3 6!rf^tflfL^7y7 
■*-«9J{§#i:*fc:T ^^fimEl*lHl»3 3 tc-^IEtt 

^0SS3 4^fflv^TS^S:«p R pSoS^ofcB#cor^ 

^»su«a*r^x^iasriB«iHiK3 3«t f9KtfciL, s 

«U SifS^T^^^SE3E4rS3ft-t-5 0 @2m S 

a l fc r > -rmm n * s ee o ^sia asaa 4 

[0 0 12] HM^J (3) OftMB 

1 i^\^tzm&fflicm<5<*&m<Dnmm (3) o®j 



M) ^PJ¥6 - 1 9 7 0 5 9 

mmim-%r*minL£o tirzm, *T«HBIhIK4 5li, 

A{cf^LTT>^^#;i[n]Eg4 4t£ 

*fLT (ANT 1 ) 1 2i:rvfttffl#t5J:5 7> 
tt, 7 t W^lf t l^t «7 y r t ?:7>t 

-0iJ£^LTfc5 o &K*J»|hI&4 5tt, 47D- 7 M 
^{fiu^r/T^^#x.lHlK4 4 ^T>-^^#^ 
lf#£rm^U T^-r^-§J#x.@K4 4te£i&^T^ 
"J" Sr. (ANT 2 ) 13l^ft it«^4 6 ^J«{f-^ 

-To 

[0013] — * % 1 6 (Dmm 

20 SfSf B WS:fDK*iJ3eiHJK3 6l:lV^|iJSt^Ps/ h# 
*k*fcT>'T1-&ftfcVmK 3 3 Jc— «?E1»-t-5o - 
©SMSi^py ^fflRWIKKU iI«HH&£«{fc 
S^tSitWJc:, ^7tfiilfg^tCjoV^Ttit^il^[El^3 
4 Srffl^THtgfi p n pf^6^o p 5/ h#-^£; 

T^r-^a«IBlilHl»3 3 J:^fflLg#^7yTt 
K9imB»cKft.LSA«|S3 l-m*i-«. 5S«ffi3 m 

^Bj/hTMLfcHWfif^P), mmmr^^ (A 
30 NT2) 1 3*«*Lfc»*<Z>«*^i- 0 9l'm 6^ 

a^u^r>^^«sij»asrs®o^sjft^s<iSi5 4 7 

^^e^1-^^^^ijffi][pl^4 5(t #»»»355}B3£L^ 

@B4 8 <fc9gE^mu S7yrt-07yr«fi 
ft-^4rT^-r^#^{plK4 4^mjjl,m7>y L 1-{Cty 

[0014] 

V\ ^fc, *fi:OD R p®^^-X.^r>X^-(7)gg^<7)^^il 

iiasoffi^ift^] 

50 [IDi] *«^tci^y>fy<-— >^a(t^rS;(o— 
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7 

[B2] *&w<Dmmm cd , (2) ic^zmmmr 
[ia 5] *^p^<t)^5Sf«j (3) {ctzmmmr^-rm 

1 1 £ltM£Sf§tt 

1 2 mmmr>"r-rn 1 

1 3 Sife^T>7 L i"# 2 

1 4 mmmr^^i-n n 
1 5 iliryrt 
1 6 »nn%s<si 
3 1 »iMasfli gp 

■ [Hi]. 




^Hi^6- 1 9 7 0 5 9 

8 

3 3 T>-x^p 0 pKfElt[Hl^ 

3 4 Jttt • BRISK 
3 5 

3 6 p p pS*1J^{hI5§ 

4 4 r^^-9J#ilsIK 

4 5 *J»lHlSS 

4 6 mmmmmu 
4 7 

4 s rvx^wsewstt 

6 1 Xift^ 

6 2 1 

6 3 £fia#2 

6 4 fRIflllpIK 

6 5 mmn 

6 6 ^ffij^ 

6 7 »»«T>"7^# 1 

6 8 »»«T^-*-# 2 
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